Objective: The purpose of the study was to assess the knowledge, attitudes, and behavior regarding dietary fats among mothers in Romania. Material and methods: A sample of 305 mothers from Romania were included in a cross-sectional observational study. The online questionnaire addressed their knowledge, attitudes, and practices regarding the dietary fats used in their children's diet. The frequencies and proportions of the collected variables were calculated based on respondents' answers. Results: While almost all the respondents (94.8%) believed that mothers are supposed to know the difference between saturated and unsaturated fats, only less than half of them (39.7%) stated that they know the difference. As far as the types of margarine, although more than half of the respondents (64.7%) believed that mothers should be able to discriminate between the hydrogenated and interesterified margarine, only 11.5% claimed that they are able to discern between them. The actual ability to identify foods rich in saturated fats varied in a great degree from item to item. More common dietary fats such as sunflower oil, corn oil, and lard, were more frequently identified than less common dietary fats such as coconut oil and palm oil. Only 16.4% of the mothers were able to correctly differentiate hydrogenated from interesterified margarine. The most frequently used spreadable fat used in the children's diet was butter and the most frequently used cooking fats were sunflower oil, olive oil, and butter. Conclusion: The results of this study might be informative in the development of maternal nutrition education programs.
Introduction
Dietary fats are indispensable for growth, development, and normal functioning of the human body. They are an important source of energy, provide a large array of structural building blocks, play a role as fat-soluble vitamin carriers and intervene as essential components in many biological functions. Moreover, deficient or excess dietary fat consumption has a number of health-related outcomes.
Obesity in adults and children is a major public health concern in many high-income and developing countries [1, 2] . While the role of dietary fats as an independent risk factor in obesity is still debated, it is largely recognized that they have a major contribution to this metabolic condition by increasing the energy density of food and thus facilitating excessive calory intake [3] [4] [5] .
Dietary fats are also significant risk and protective factors for cardiovascular disease (CVD). An increased dietary intake of saturated fatty acids is associated with increased risk of CVD and reversely, a decreased saturated fatty acids intake combined with an increased polyunsaturated and monounsaturated fatty acids intake but without increasing total dietary fat intake is associated with a reduced CVD risk [6] [7] [8] [9] . N-3 and n-6 polyunsaturated fatty acids are inversely associated with CVD risk [10] . Trans fatty acids from hydrogenated vegetable oils are associated not only with a higher risk of CVD but also with low-grade inflammation that may lead to decreased insulin sensitivity and development of type 2 diabetes especially in susceptible individuals [7, 11] .
Chronic excess energy intake is associated with insulin resistance which is a key determinant in the development of type 2 diabetes mellitus [12] . Although the place of saturated dietary fats in the etiology of type 2 diabetes mellitus has been challenged in recent years, data from observational controlled experimental studies suggesting that replacing saturated and trans fatty acids with polyunsaturated fatty acids can lower the risk of type 2 diabetes can not be ignored [13, 14] . A substantial amount of evidence, suggests that many foods especially dietary fats may affect inflammatory processes both acutely and chronically and low-grade inflammation is suspected to be involved in the cardiometabolic syndrome, increased risk of type 2 diabetes mellitus and cardiovascular disease associated with obesity [15] .
Finally, while the deficiency of alpha-linolenic acid has been linked to neurological abnormalities and poor growth, an optimal consumption of docosahexaenoic acid, the predominant omega-3 polyunsaturated fatty acid found in the brain, has been positively associated with beneficial effects on brain development during childhood and cognitive performance in the adult life [16, 17] .
Food intake patterns are developed in the very first years of childhood [18] and the family environment has a profound impact on children's food and activity preferences [19] [20] [21] . Although the link between maternal nutritional literacy and the nutritional status of the children in their care was reported by some authors [22, 23] and parents are seen as a primary target of childhood obesity preven-tion programs [24] , few studies have investigated maternal knowledge, attitudes and behavior regarding dietary fats.
The purpose of the study was to assess the knowledge, attitudes, and behavior regarding dietary fats among mothers in Romania.
Methods
The study was designed as a cross-sectional observational study. Participants were enrolled by posting an invitation on several women's online forums, social networking groups, and also by snowball emailing. The inclusion criterion was being the mother of at least one child.
Data collection was performed using an online questionnaire that was completed anonymously during 01.10.-05.11.2013. After removing duplicate and incomplete data sets, the final analytical sample included 305 participants.
The questionnaire included questions covering demographic characteristics (age, place of residence, educational achievement, children's age) and the mothers' knowledge, attitudes and practices regarding the dietary fats used in the children's diet.
The frequencies and proportions of the collected variables were calculated based on respondents' answers.
Results
The mean age of the respondents was 31.8 years (SD±4.3). As far as residence is concerned, 276 (90.5%) of the participants were from urban and 29 (9.5%) from rural areas. In terms of educational achievement, 40 (22.1%) had undergraduate and 265 (86.9%), graduate education. The number of children ranged between 1 and 3 for a mother and the average age of the children was 3.4 years.
Perceived social norm and perceived knowledge regarding dietary fats among the Romanian mothers included in the sample are presented in table I.
The ability of mothers to identify food with high/low saturated fat content and to differentiate between hydrogenated / interesterified margarine is represented in figure 1 .
The frequency of using various spreadable fats in the children's diet among Romanian mothers is shown in figure 2.
The frequency of using various cooking fats when preparing food for their children, among Romanian mothers is represented in figure 3 . Discussions This is the first research assessing knowledge, attitudes and practices regarding dietary fats among Romanian mothers. The study brings new knowledge about the nutritional literacy of a special group of people. The very high percentage (94.75%) of respondents who think it is important for a mother to know the difference between saturated and unsaturated fats, probably reflects a high concern for the child's nutrition. Among the factors that could explain such a largely shared attitude could be the increased popularity of nutrition in today's society, as reflected by the volume and the high emotional load of messages related to diet and food disseminated on the web and traditional mass media [25, 26] .
The proportion of mothers who stated that they know the difference between saturated and unsaturated fats is relatively low (<40%), especially considering that the great majority of respondents had graduate studies.
The ability of the respondent mothers to identify correctly foods rich in saturated fats varied within a large range. As expected, more common dietary fats such as sunflower oil, corn oil, and lard, were more frequently identified than less common dietary fats such as coconut oil and palm oil. The respondents observed performance in identifying food items according to their content in saturated fat could be a concern since maternal nutrition literacy can have an important impact on the mothers' feeding practices and these are recognized as determinants of the children's short and long-term health status.
Studies in the USA have shown that most people (95% of the population) have heard about saturated fats but only 78% of them were aware that this type of fat can increase cardiovascular disease risk [27] . Another research on adults in North America has shown that while 80% of the respondents could identify fatty foods in general, only 60% of them were able to identify foods with high saturated fat content from a given list of foods [28] .
As far as the margarine is concerned, although more than half of the mothers recognized that is important to discern between the two basic types of this food product, very few of them (11.8%) declared that they know the difference between hydrogenated and interesterified margarine, in spite of the fact that most mothers had University degree education. The ability of the respondent mothers to distinguish between hydrogenated and interesterified margarine seems rare in the studied sample. It is interesting to notice that more than half of them acknowledged that they simply don't know how to differentiate the specific types of margarine. Studies in the USA have shown that 92% of the respondents have heard about hydrogenated margarine and 73% of them are aware of its harmful effects on cardiovascular health [29] . On the other hand, only 21% of the respondents, were able to list three food items which contain hydrogenated fats [29] .
As far as the use of spreadable fats in the children's diet, our data revealed that most mothers avoid all types of margarine, processed cheeses, and patés while frequently use butter, in spite of its high saturated fat content. Regarding the use of fats in cooking for their children, most mothers reported that they always or usually use sunflower oil, olive oil, and butter while corn oil, margarine, and lard are almost completely avoided.
Low levels of general nutrition literacy including dietary fats might be related to the widespread dissemination of poor quality or even misleading nutritional information through the internet, social networks, and mass-media [30, 31] .
The high level of concern with dietary fats observed among the Romanian mothers might be indicative of openness to participating in nutrition education programs addressing the topic of interest. The discrepancies observed in our study between perceived social norms regarding maternal knowledge of dietary fats, perceived knowledge and the actual ability to identify specific food items with high saturated or unsaturated fat content need further study in order to better understand how perceived social norms and knowledge regarding certain foods translate into dietary practices. Also, gaining knowledge in this respect could help in the development of efficient nutrition education programs specifically targeted.
Although there are several methodological limitations to our study (convenience sampling, self-selection of respondents, the use of the online questionnaire, recall bias etc.) the results could be useful in guiding future research on a representative sample as well as in tailoring nutrition education programs addressing the needs of Romanian mothers.
Conclusion
While perceived social norms regarding the mothers' knowledge about dietary fats were high, perceived knowledge of dietary fats and the actual ability to identify foods by their fat content were generally low among the mothers included in the investigated sample.
The results of this study might be informative in the development of maternal nutrition education programs.
